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Modified Fontan Operation for Tricuspid Atresia Type Ic
—A care report—
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The Fontan operation for tricuspid atresia was first performed in 1968(Fontan and
Baudet 1971) and several technical modifications of procedure were developed.
We have experienced a case of modified Fontan operation for tricuspid atresia type Ic

who was 5 years old female.

She had previous palliative procedure—pulmonary artery banding due to excessively

increased pulmonary blood flow.

The modified Fontan operation was right atrium to right ventricle connection with

valve-bearing conduit,

The result was good and the patient was discharged 20 days after operation.
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Table 1. Data of Cardiac Catherization before Pul-
monary Artery Banding

Site 02 Sat %  Pressure(mean) mmHg
sSvC 53
RA 66 11/8 (6)
IvVC 64
LA 83" 5/7 (5)
Lv 84 75/7
LUPV 95
RUPV 85
FA 89 75 /45 (55)
Qp /Qs=4.6
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Table 2.

Bandingd(mmHg) Banding®(mmHg)

80/45 91 /47
8 /52 32/30

Radial artery
Pulmonary artery

Burchell's type Ic2 F@3dln #H%EY banding ¢
< A A g2 s

Fed FZ2 (A 5UE Fid AFsEey
banding 8FF9 ol 80/45mmHgY o HE=
4L 83/52mmHge]¢l X banding ¥l 25
gte] 91 /47mmHgd o #HF =<2 32/30mmHge)
ATHE 2 F=), .

EF Folx PAlH Y, 3 FFAH] AAT £F 29
A Iz Eel A TFAHAI U S 71BN
£ 3 A E3tG o o|F ol A HBEF 10
g HEAgle] HAEH

of
flo o

925 (CT ratio=0.61) =8 &
A cHFig. 3).

ol% ol HMFol AAT QP Aol
AE I THHA Y HA BRAJEH 7} 43 of
ojele] tiA] ~&uty] A&l A3 A )

AAFA] ol8 3 4AY AF 13.5kg(10 percen-
tile), <t 110 /70mmHg, # 2+ 2 953, & ¥
T ¥3 2538 A=

e A2 RYFoIRT P2 3= £57)
Agol FF HAS wel AT £+ gon AW
e 2 &Y & gk

Mgi
on 2R AR} BHREAh B8 BEAM 3ho] 28
A BE2 HAH,

HAMAZR S ZE Hb:17.0gm%, Hct:54.4%,
BT 9400/mm*goem Fuy FHAM} pH:7.48, -
PCO2:31.7, POz : 484, Oz Sat : 76.5% Atk 29 3k,
71%, A71F& Aol _

£ deFFAT LAY CT ratio= 0.530]9.25
HES S92 Ao F 4L AT Fig. 4). 4HSH
HEHe e 29 BHERo] oy 429 4
=y 2 A4 2FES A dxEAgg
AdE Qp/Qse 3.001U02m cathetere HFH

Table 3. Data of Cardiac Catherization before Mo- -
dified Fontan Operation

Site 02 Sat %  Pressure(mean) mmHg

SVC 62

RA 60 11/4 (6)
IvC 61

LA 84 8/6 (7)
LV 84 90 /6
RUPV 84

FA 90 110/60 (80)
RV 40/10

Qp/Qs=3.0 '
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Table 4. Data of Pressure(mmHg)

Before CPB After CPB
RA 17 /0 (6) 20/4 (15)
RV 89 /0 30/10
PA 16 /2 20/12
LA 14 /0 (8) (8)
Lv. 104 /8 73710

Fig. 6. =344

ole #ztel HE=2 HHAE 19mm lonescu-
Shiley Z2geto] WA 18mm Dacronk &8 ¥hl
2z gzelsty °*‘H‘°\]“ 4-0 prolene.zi il
B2getm SAAL TR Pato] A7IA YRE o)
AZEEE A H a5 5 Fetd ok (Fig. 6).

Fig. 7% Fig. 82 €313 €5 242l sl
a¥ez Vel

AlH 7] weaningg AW 8mmHgoll A F-AS)
oA R glolen oo SAWFE 20/4(15), 442
30/10, &= _20/12. A4 73/1001AHE 4 F
Z).

% Fole FEAEE &M Digoxin, Do-
butamine, Nitrobid, Niprideg 2} %A & x2dA™ H
Aet 3-7mmHg, FAAWL 12-16mmHg Ate
g Ao €@AS L ey Astd genA
(Warfarin) & A&t &% 794 AF3EF7E

- 939 -



/ 5%
H % banding AGHPE o]&¢
¥ v E 8
ﬁﬂ%a@e A\sx%aéé g:qu&g} E?‘l’ 18mm
_ sa4 BARR R
AdZA»E
gaE Y 3¢
Fig. 7. €3 BAE : 43 % 332 Type lIc Fig. 8. €% 2%
A5t 3 TOF, TGA) o]0 YAZ S Fdehs M,

4 A28 F9] dhtelnh,
4w M 459 Edwards and Burchell's 878
ey EaBAY A4S o] = type L;
I, Iz 24 Jyr AeHe Hf T2 Fadeiol
o2} Subtype a, b, ¢ WyA29 type Ib7t 713
&8 Hez FHol Uk T3 AHEH HEFFA
g 24 % 252 Ues oled type la, 1b, Ha
IIbs} zo] 5= A Z& Pito] o] HEHFFo
S géle T3 type llc, Icsth ol
Sulo] ozt &R AHAY Biso] HEFZe) F

£ fEEE Fol AT,

Fig. 9. 8% Fontan &% B&F AR

weaningsted A AT 4 UYoH $&7F AU ¢& oleld ARB HAZL 27) AAFgo] B ABF
3Be sUA AANGT BAGASE ANE o 9 shiolm AARFHE BE 50%7F 674w Dol AL
1084 25 Z& & AUtk &% 13YA A4xem  watn 32X 27t 1AW, 90%7F 103 ol Al gtk

9 =ZelE Ade o SAMoze 987 ok B YA UomY, type led BS FHY B WHF

20U $44 §22, FUL K22, IFAS B olFo) 90l 7L AEW A= U,

o gRL rreRT seu 9zaRe REe A 4EE ANES A2 ead ARPUE HBHe

o A AolZ 2 2 4 gUoy gRed BETY 2 4%EY, AL olof 4719 FUY typed 2

B gt B¢ £F 849 Auze 91 248 Fan U4 40 AW T FUHTo) WA £

ol % 20UM ALT ez HdHon ¥ 2 eyl T ALFTo PaH AT A4
)

[~}
ol 7% oA Prostaglandin E18] Foi2 QA A7)

o

32

]

o

7H%’iﬂ«l GeF AR AR A CT ratioe 0.51 3
°3 Aol dH(Fig. 9). 2 1-29 5 ¥#¥ Blalock-Taussing shunt& A] 33t
& #etm o o 2 3, 1MUY FollMde w2 ¥E  Blalock-
2 ?g—o]\:}_ . Taussing shunt$ A3 ghc}, £ 14 0] 2] Ffro}
dMe tEE ulg Fontan 43 A3tz o
Fontan #<¢] €71¢ ¥ cavopumonary &8%
o)L} wtfZ&of ¥3 Blalock-Taussing shunt& A3}
AW AHZS 2 NXAG AR F2%E e HLeE2 4HA AT

- 940 —

K
8

>

@



HYFFo] A3 F7ixlo] YT ARHF S 24

§ fLEe A9 94 AF® banding #£4& Al
oA Hed HEgd A Age] AL S o
AR REAG HEFRL BAAA 4¥HL &
AN 2 1438 $£2 Saiy s,
L B%% tandinge 19523 Muller®} Dammannoi]
A8 & LAHA00 AL HAS Bl il N
MES banding RdF FADYEA HEDY
HEF Agto] FVIEA o ol2X] Y& B Ay
A HEF go)] 2Fojol @ el =& o)
TABRI Yo UL B BAY A &89
(compliance) & Z4AA1712 2 o]& #B# % band-
ing#fiel ¥ Zoit}¥, HT hFHBUE Paro] Y
% $rotol 4 & Norwood-type®} 4¢0] A5 &
et ole HERS Fastn 2942 H59e Asin)
T 2y R¥gstn YR HEWEL 4-5mm
PTFE graft& o}&3to] AYRFA shunts S &
£7)e]t}, :

FEE AAFe 22 728 2R L oA A
H AR L) FontanF £ A8l S 2
# 2} Fontana4& 43495 Soswe 2y 2%
33 (Glenngd]) 5% dEY BLE ol &3t $4
W3 HEE g FEIY stTAAY Sdtoege &
Y B ERDLL o)A 7 E Ao}y,

O 19739 Kreutzer, 19793 Bjorks &) A
Bl Slsl Be wHgdo] Ausel fon AMe
WY Fontang & $A9H 44 20 SAln
H HFEHA el BRoz A A2 s o
ol 5% && AT BholAeel §2of uhg tha
FEE & YA,

U9 EF HEY £& gE =
ol & PN $AHY B BB Q=
HEE g AR 5N 2 P4 HEw Puo)
o &2 44 #A BAY Ams AERA el
pumping chamber24) Ar§ 7}bdjol 3o HPG
F 23 F7o] glolet st M T gto] 50mmHga
AeEil YT AyEHe] Futd Bolo|ME A3
3l & FAAE R A Y-,

FAd B4Rl AalA) Rol $AAFo] o=
E e B¢ 9 AYdste Rl Fun &EA
e ol& Alzte] Ao et $4A} AAA 5
T YUFel 4 sAte 2o AFHAL ol Fojo}

sted Bool g A SARR WAy 41 2
B g ZAF dely A7) el 1 g a g
12~15)

£ B2 M type [c2 A7izde 2¢stzn 4
=2 FAA HE5Y grEe fx R Qp/Qst
3.00iv HE T o4 go] oj-AHx FAsye A
o2 AtREo] 47let e wwe AARAYd, &%)
T EF YL FE £ Qo) olF 22 Bote] YRR
Dacron £ &-& o] &3},

A4 24 2o A $44%0) AY gn S
Ad fezo S Aot o] 88 2 Ao
Tog A ol SEdH ok $44 f22v)
H2 A2}Al ¢ pumping chambergigl 7)&o] .
37 Wi o HED BHoz e B2 A
7% %ol 917) o2 ojched

Ho] gle =2 RE ol &8 SAun 20 B4
£ & ARE AN AL HEREHE
o long-term$ Aol gt B nEg oL} ColesS
o v 235 Ao BjorkFe $AwI A4
FEA S wo] REL o] §3ld A% L0 B
B3 AW A7 EAARG ol Rl T HHL »
ﬂs}ﬁqm.ls)'

FAAZ A4 HE SR BEsel gloja A
AET BAE fAST $AL we2Ho) A A
S+ AgHRA Hed FI5 2 g5 52 ng
W FHENE A9y ¥ 292 2o 999y %
AL S4lde] o7 HEE o] g8t BT APA
EdR= o

Hillel Laks&oll 2J3l Bate] Qe £ B8 AR %
e AHET BERT Al gl o B8 Aoz

al
A8 A Walol BEY Beto] goix ASW A7

23%e] 92 gon QAT Bl B
ol %A FAI NN F LHE HoT Mol WUy &
B7h g RO BUYT HYTEY, TP Bo)
e STE AT AP Doty W WA, v
B2t gl me} Bete AR o 2 TohH WA
ol HLHE A FAL WRo] T WAREY B
ol Sle A o A Yo W ene BHo)
YoEam meby SAlws HEW B B
AHEH B AW TS £44717 v nd pus
T BgRHe TR WnE WA $XY 4 U &

- 941 -



29 Aol me 437
+ AR

44 ¥4 Rl 4 S e B
HEE BAY Fe 1 Aol AARYIE $4
%ﬂifﬁ'%m%ﬂéggnrﬂ%ﬂﬂﬂhHs¥
7tA dgste] FrRsta A E ol 1T HEE o]

ol glof Yol actn ¥

—r-'
114
0

r
o

g5t $AEUA FEV Wol2 A, B &
C}21~2()_
$HW AHF B Yo} Fontans &3 271 A}

FE&L 10-20%017 AAHA FeAYEL A &
de] B 12-43%2 YA Juppns-z &%
71 AtES AW G JEBAZ ged 16—
17mmHgell @29 F33] $718082,

€3 AdF e 27 gEFo2E HALEE,
ARH, B39, I2ANZHEE, %}%’é’é%—”é
¢, unroofed BN F, 7E}l FEGo] Uxn
7l @RFoRe QMR A, A5 Fu 2 A A
&9, B4, protein-losing enteropathy, &% sja,
AN 2z oA YA 8P FWE, restric-
tive VSD, WA B9 23, dEYY 7185 A
2 7 enz ol g AX =71 AHAL B8
3 Arex AF3] a2dof st B,

M

& g

FIAHEEY FE Ao e HEFFol A3
Z7te 433 ##ZF Edwards and Burchell’s type
Ic #zllA A% 97 ¥A H52 bandingF&g 3
2 54 AY FontangeZ A XPaF7ld 23z
23 P Bashe vholo,

REFERENCES

1. Fontan F., et al: Surgical repair of tricuspid
atresia. Thorax 26 : 240, 1971.

2. Choussat A, Fontan F, Besse P. Vollot F,
Chauve A, Bricaud H : Selection criteria for
RH

1978.

Fontan’s procedure, Pediatric Cardiology,
Anderson, EA Shinebourne, Edinburgh,
Churchill Livingston, pp.559.

3. Edwards, J.E., and Burchell, H.B. : Congenital
tricuspid atresia: A classification. Med. Clin.
North Am., 33: 1177, 1949.

10.

1L

12.

13.

14.

15,

— 942 —

. Juaneda, E.,

. Muller, WH,, Jr,

. Keith, J.D., Rowe, R.D., and Vlad, P. : Heart

Disease in Infancy and Childhood, 3rd ed. New
York, Macmillan Company, 1978.

. Patel, M.M., Overy, D.C., Kozonis, M.C., and
Handley-Fowlkes, L.L. : Long-term survival in .

tricuspid atresia. J. Am. Coll. Cardiol.,
1987.

9:338,

. Sade, R.M. : THcuspid atresia. In Sabiston, D.C.,
Jr., and Spencer, F.C.(eds) : Surgery of the Chest. 51

hiladelphia, W.B. Saunders Company, 1983, pp.
1186-1203. .
and Haworth, S.G. : Pulmonary
vascular structure in patients dying after a Fontan
procedure : The lung as a risk factor. Br. Heart J.,
52:575, 1984. , _

and Dammann, J.F., Jr. :
The treatment of certain congenital malformations
of the heart by the creation of pulmonary stenosis

G
VS

to reduce pulmonary hypertension and excessive ..

pulmonary blood flow. Surg. Gynecol. Obstet.,
213, 1952.

95:

. Kreutzer, G., Galindez, E., Bono, H., et al ;..

An operation for the correction of tricuspid atresia.

J. Thorac. Cardiovasc. Surg., 66 :613, 1973.
Bjork, V.0., Olin, C.L., Bjarke, B.B., and

Thoren, C.A. : Right atrialright ventricular anas- ..

tomosis for correction of tricuspid atresia. oJ.
Thorac. Cardiovasc. Surg., 77 : 452, 1979.

Williams, W.G. : Discussion of Cleveland, D.C.,
Kirklin, J.K., Naftel, D.C., et al: Surgical treat-

ment of tricuspid atresia. Ann. Thorac. Surg., 38 o

447, 1984. _
Neveux JY, Dreyfus G, Leca F, marchand m,
Bex JP : Modified technique for correction of tri-
cuspid atresia. J Thorac Cardiovasc Surg 82 : 457,
1981.

Bull C, de Leval MR, Stark, J, Taylor JFN,
Mckartney FJ, McGoon DC:Use of a su-
bpulmonary ventricular chamber in the Fontan Cir-
culation. J Thorac Cardiovasc Surg 85 : 21, 1983.
Bowman FO Jr, Malm JR, Hayes CJ, Gersony
WM : Physiological approach to surgery for tricus-
pid atresia. Circulation 58 : Suppl 1-81, 1978.
Laks H, Milliken JC, Perloff JK, Hellenbrand
WE, Gcorge BL, Chin A, Di Sessa TG,
Williams RG : Experience with the Fontan pro-
cedure. J Thorac Cardiovas Surg 88 : 939, 1984.



16.

17.

18.

19.

20.

21

. Kirklin JW, Barratt-Boyes
" atresia, Cardiac Surgery, Kirklin JW, Barratt-

Coles, J.G., Kielmanowizc, S., Freedom, R.
M., et al : Surgical experience with the modified
Fontan procedure. Circulation, 76(Suppl. 3):61,
1987. )

Hillel Laks, M.D. et al : Results of right atrium
to right ventricle and right atrium to pulmonary ar-
tery conduits for complex congenital heart disease,
Ann. Surg., 192 : 382-389, 1980.

G.P. Sharratt, et al: Persistence & effects of
sinus rhythm after Fontan procedure for tricuspid
atresita, British Heart J., 42:74-80, 1979.
Makoto Nakazawa, M.D. : Dynamics of right
heart flow in patients after Fontan procedure, Cir-
culation, 69 : 306-312, 1984.

Serratto M, Miller RA, Tatooles C; Ardekani
R : Hemodynamic evaluation of Fontan operation

"in tricuspid atresia. Circulation 54 :Suppl 3:99,

1976.

Doty DB, Marvin W], Lauer RM : Modified
Fontan procedure. J Thorac Cardiovasc Surg 81:
470, 1981.

BG : Tricuspid

Boyes BG, New York, 1986, John Willy & Sons,

© pp.857.

24,

. Shemin RJ, Merrill WH, Pfeifer JS : Evalu-

ation of RA-PA conduits for tricuspid atresia, Ex-
perimental study J Thorac Cardiovasc Surg 77 :
685, 1979.

Kreutzer, G.0., Vargas, F.J., Schlichter, A.
J., et dl : Atriopulmonary anastomosis. J. Thorac.
Cardiovasc. Surg., 83: 427, 1982.

25.

26.

27,

29.

30.

3L

32.

- 943 —

Francis Fontan, M.D. et al : Repair of tricuspid
atresia in 100 patients, J. Thorac. & Cardiovasc.
Surg., 85 : 647-660, 1983.

Kirklin, J.K., Blackstone, E.H.,, Kirklin, J.W,
et al : The Fontan operation : Ventricular hypertro-
phy, age, and date of operation as risk factors. J.
Thorac. Cardiovasc. Surg., 92 1049, 1986.
Behrendt DM, Rosenthal A : A cardiovascular
status after repair by Fontan procedure. Ann
Thorac Surg 29 : 322, 1980.

. Chin AGM, et al: Modifid Fontan operation:

correctable anatomic causes of low cardiac cutput,
persistent pleural effsuions, late onset effusions and
protein losing enteropathy. Italy, 1st world congress
of pediatric cardiac surgery. Jun. 1988.

@Az, 4% ¥ Fontan &% AH4#HE 2 A
£ FY d&de] TAHE six gty A4,
o EFF ek A 23 1 213, 1990.

J. Stark and A.D. Pacifico : Reoperations in
Cardiac Surgery. Springer-Verlag Berlin Hei-
delberg 1987, pp.291-304.

2739, 44% Fontan & 443 tig H7}
st E2 a8 201, 1987.

Hohn W. Moore, M.D. et al: Development of
pulmonary arteriovenous malformations after modi-
fied Fontan operations. J. Thorac. Cardiovasc.
Surg., 98 : 1045-1050, 1989.

. Francis Fontan, M.D. et al : The size of the pul-

monary arteries and the results of the Fontan oper-
ation. J. Thorac. Cardiovasc. Surg., 98 :711-724,
1989,



